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1.0 INTRODUCTION

The antenna drive subsystem test was performed on the METSAT AMSU-A2 S/N 108
(P/N 1331200-2) instrument. The objective of the test was to demonstrate compliance
with applicable paragraphs of AMSU-A specification S-480-80 when tested using AE-
26002/2E. Tests were conducted at both the subassembly and subsystem (instrument)
level.

20 SUMMARY

The performance verification tests include 1) scan motion and jitter, 2) pulse load bus
peak current and risetime, 3) resolver reading and position error, 4) gain and phase
margin and 5) operational gain margin.

Subassembly tests are performed on the drive assembly, compensator assembly, circuit
card assemblies (CCAs), signal processor and the transistor assembly. The transistor
assembly was tested during the W3 cable assembly (1356946-1) test. Refer to Figure 1
for test flow.

CIRCUIT CARD ASSEMBLY
TEST
SIGNAL PROCESSOR
REFLECTOR ASSEMBLY TEST TRANSISTOR
DRIVE TEST

ASSEMBLY TEST

ANTENNA
SUBSYSTEM
DRIVE TEST

Antenna Subsystem and Subsystem Component Test Flow
Figure 1.
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The antenna drive subsystem satisfactorily passed all tests to verify the performance
requirements. There were no failures in any of the antenna drive components during
subsystem testing. There were several anomalies during subassembly testing. Refer to
paragraph 5.0 for a discussion of test results.

3.0 TEST CONFIGURATION - SUBASSEMBLIES

Subassemblies are tested using a variety of test fixtures as required to perform the
necessary tests.

Drive Assembly — Prior to complete buildup of this assembly, a starting torque test is
performed on the rotating part of the assembly. The test is performed at temperatures of
23, 4, and -10 °C. The tests performed on the completed assembly are 1) motor
commutation, 2) resolver operation and no-load speed, 3) temperature sensor resistance
and output voltage and 4) random vibration. Motor commutation and resolver operation
and no-load speed are repeated after vibration.

Compensator Assembly — The tests performed on this assembly are 1) motor
commutation, 2) temperature sensor resistance and output voltage and 3) random
vibration. Motor commutation is repeated after vibration.

CCAs — All CCAs are tested prior to being incorporated into the signal processor. They
are tested to verify functionality and the derived performance requirements.

Signal Processor — Part of the signal processor test is associated with the antenna drive
subsystem. The test includes all applicable CCAs installed in the signal processor card
cage, the STE with the associated cabling to the signal processor, and a test motor and
inertia wheel to simulate the antenna drive motor and reflector load. This test
demonstrates that all signal processor scan drive circuitry is functioning as a subsystem
prior to assembly into the instrument. During the tests, qualitative reflector position for
the various scan modes is verified by visually observing an index mark on the inertia
wheel.

Transistor Assembly — The W3 cable is first tested on the CKT 1000 (continuity and hi-
pot tester). The transistor assembly is then mated with the W3 cable, and tested using a
special test fixture. The test assures that the transistors saturate when turned on, and that
they turn off.



Report 11486
4 August 1999

4.0  TEST CONFIGURATION - SUBSYSTEM

The antenna drive subsystem tests are performed after all of the scan drive subassemblies
are assembled into the instrument, and the subsystem is tested in accordance with AE-
26002/2 during system integration. At the beginning of system integration testing, the
instrument is first proven electrically safe by ground isolation and power distribution
checks. The instrument is supplied with 28 Vdc from the STE, and the DC-DC converter
is installed to supply the other required voltages to the CCAs.

The tests performed to verify performance are 1) scan motion and jitter, 2) pulse load bus
peak current and risetime, 3) resolver reading and position error, 4) gain and phase
margin and 5) operational gain margin. In order to verify scan motion and jitter, it is
necessary to obtain real time measurement of the drive assembly shaft position. This is
done by using a continuous rotation potentiometer (pot) mechanically coupled to the
drive assembly shaft, and connecting a source of dc voltage across the pot. The voltage at
the pot wiper then gives a voltage analog of shaft position for each revolution of the shaft.

Prior to the performance verification tests, there are five operations performed. These are
described as follows:

1. An EPROM is programmed with the reflector position commands (14-bit
digital words) which are calculated from the nadir position obtained on the
antenna range. This PROM is one of the components on the memory
board in the signal processor, and it is under microprocessor control for
positioning the reflector. Reprogramming may be necessary if the
measured reflector positions are not within the specified limits. (See
5.5.3).

2. After obtaining the PROM, the instrument is powered, and scan motion is
qualitatively checked to conform to the pattern as shown in Appendix B1l.

3. The motor (drive and compensator) current limits are set with select at test
(SAT) resistors.
4. The individual steps in the scan are tailored for risetime, overshoot and

jitter with SAT resistors which are part of circuits in the rate loop.

5. The mechanical resonant frequencies of the drive assembly and reflector
are identified. They are then nullified by selecting the appropriate
frequencies for three notch filters.
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The antenna drive subsystem subassemblies designated for use in the METSAT AMSU-
A2 S/N 108 instrument are shown in Table 1.

CCAs S/N
Resolver Data Isolator F33
Interface Converter F25
Motor Driver 3-Hall Sensor F03
Motor Driver 3-Hall Sensor F02
R/D Converter/Oscilator F11
- OTHER S/N
Antenna Drive Assembly F0O7
Compensator Assembly FO5
Signal Processor F04
Transistor Assembly (W3 Cable) | NONE

Table 1. A2 108 Subassembly S/N

5.0 TEST RESULTS

The test results for the subassemblies are first presented in paragraphs 5.1 through 5.4.
The subsystem test results are presented in 5.5.

5.1 DRIVE AND COMPENSATOR ASSEMBLIES

During electrical test of the F07 drive assembly, the motor would not start (TAR
003199). Disassembly and inspection revealed that excessive bonding material resulted
in bonding of the shaft and cover. The excess material was removed, and the area was
cleaned. Step 20 of MAI 32 was revised to clarify the quantity and placement of bonding
material. The unit then passed electrical test.

During electrical test of the FO5 compensator assembly, the motor would not start (TAR
003124). Disassembly and inspection revealed that the Hall effect sensors had been
broken off from the circuit board. It was determined that this occurred during assembly
when the temporary spacers between the rotating assembly and stator were being
removed. The number of spacers was reduced, and their placement was changed to
preclude this happening again. The Hall sensor board was replaced, and the unit passed
electrical test.
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5.2 CCAs

There were no test anomalies or failures during testing of the CCAs for this instrument.
The test data sheets (TDSs) for the CCAs are presented in Appendicies Al trhrough A4,

5.3  SIGNAL PROCESSOR

There were no test anomalies or failures during the scan drive part of the testing of the
signal processor for this instrument.

5.4  TRANSISTOR ASSEMBLY

There were no test anomalies or failures during testing of the transistor assembly for this
instrument.

5.5 ANTENNA SUBSYSTEM

There were no test anomalies or failures during testing of the antenna drive subsystem for
this instrument. A discussion of test results is given in paragraphs 5.5.1 through 5.5.5.

5.5.1 SCAN MOTION AND JITTER

In this test, the antenna position is measured in a series of five full scans. The
measurement was made with the continuous rotation test pot temporarily affixed to the
motor shaft. A Dynamic Signal Analyzer (DSA) is connected to the pot wiper to record
the antenna position. Five scans were captured and stored on the AMSU-A2 Test Data
File disc. One representative pattern is presented in Appendix B1l.

Each 3.33 degree scene step was expanded in order to verify risetime, overshoot and
jitter. The risetime limit is 42 ms, the jitter limits are +5 % and the overshoot limit is 4 %
above the upper jitter limit. The expanded waveforms were plotted and are presented in
Appendicies B2 through B59. All of the scene steps meet the step response requirements.

Slew periods to the cold and warm calibration stations were measured and met
requirements. A time of 0.21 s is allowed for the 35 degree slew to cold cal, and 0.4 s for
the 96.67 degree slew to warm cal. Calibration station jitter is less than the +5 %
maximum allowed. Expanded waveforms were plotted and are presented in Appendicies
B60 and B61. The waveforms are also stored on the AMSU-A2 Test Data File disc. The
test data sheet is presented in Appendix B62.
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5.5.2 PULSE LOAD BUS PEAK CURRENT AND RISE TIME

The peak current must be less than 2 A at any beam position along the scan, and it was
measured to be 1.988 A. The current risetime while transitioning from one beam position
to the next, and the risetime at the start and stop of the slew to warm cal position must be
greater than 70 ps. One 3.33° step was selected, and the risetime is 2.34 ms. For the
slew to warm cal, the times are 2.43 ms and 2.34 ms for start and stop respectively.

The full scan pulse load bus current waveform is presented in Appendix C1, and the TDS
is presented in Appendix C2. The waveform is also stored on the AMSU-A2 Test Data
File disc.

5.5.3 RESOLVER READING AND POSITION ERROR

Reflector positions are obtained by using the STE, which displays the resolver readings to
be compared with the position commands. Two readings are taken, one at the start of
integration (LOOK 1), and the other halfway into the integration period (LOOK 2). The
limits on the difference between the reported position (actual) and the command are £10
counts for LOOK 1 and £5 counts for LOOK 2. A table of reflector position commands
and the reported position obtained from the STE computer printout is shown in Table 2,
together with the differences between actual and command.

Actual Difference* Actual Difference*
BP Command Look 1 Look 2 Look | Look 2 BP Command | Look | Look 2 Look 1 Look 2
1 | 8368 8369 8369 1 1 i9 5638 5642 5639 4 1
2 8216 8218 8216 2 0 20 5486 5488 5486 2 0
3 8064 8068 8064 4 0 21 5334 5338 5334 4 0
4 7913 7918 7914 5 1 22 5183 5187 | 5183 4 0
5 7761 7762 7761 1 0 23 5031 5034 5031 3 0
6 7609 7613 7610 4 1 24 4879 4882 4879 3 0
7 7458 7462 7459 4 1 25 4728 4732 4728 4 0
8 7306 7309 7306 3 0 26 4576 4579 4576 3 0
9 7154 7157 7155 3 1 27 4424 4428 4425 4 1
10 7003 7008 7004 5 1 28 4273 4277 4274 4 1
11 6851 6855 6852 4 1 29 4121 4123 4121 2 0
12 6699 6703 6699 4 0 30 3969 3972 3970 3 I
13 6548 6552 6548 4 0 WwC 14361 14362 14362 1 I
14 6396 6396 6396 0 0 cCl 2376 2377 2377 1 1
15 6244 6247 6244 3 0 cC2 2452 2451 2451 -1 -1
16 6093 6098 6093 5 0 CC3 2528 2529 2529 1 ]
17 5941 5945 5941 4 0 CC4 2679 2680 2680 1 1
18 5789 5792 5789 3 0
BP = Beam position *Actual - Command

Table 2. Reflector (Beam) Position Commands and Measurements
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5.5.4 GAIN AND PHASE MARGIN

The gain and phase margin test is performed on the position control loop of the antenna
drive subsystem. Three separate open loop gain and phase plots (measured with the loop
closed) are obtained. The DSA is used to make the plots using the swept sine mode.
Gain margin is measured at the —180° phase crossover frequency, and phase margin is
measured at the 0 dB gain crossover frequency. The margins on each of the three plots
are above the minimum specification requirement of 12 dB and 25 degrees for the gain
and phase respectively. The plots are presented in Appendices D1 through D6, and the
TDS is presented in Appendix D7. The plots are also stored on the AMSU-A2 Test Data
File disc.

5.5.5 OPERATIONAL GAIN MARGIN

The operational gain margin test is also done three times. This test consists of increasing
the gain inside the rate loop until oscillation occurs. The gain increase is calculated and
the frequency of oscillation is measured from the spectrum plot using the DSA. An
increase in gain greater than 9 dB is required, and the frequency of oscillation is just
recorded.

To increase the gain, a 50 kQ pot is connected in series with the R58 feedback resistor on
amplifier AR8 on the R/D Converter/Oscillator CCA. The resistance of the test pot is
slowly added to the feedback resistor while observing the reflector for oscillations. The
reflector begins to produce an audible sound as gain is increased to the point of
oscillation. Table 3 shows the added resistance values and the calculated gain margin.

Gain

Resistance (kQ) Margin
(dB)
40.315 9.51
40.877 9.59
39.805 9.44

Table 3. Pot Resistance and Operational Gain Margin

The first mode mechanical resonance of the shaft and reflector is about 78 Hz as shown in
the power spectrum. The spectrum was plotted and is presented in Appendix El, and the
TDS is presented in Appendix E2. The spectrum plot is also stored on the AMSU-A2
Test Data File disc.



Report 11486
4 August 1999

6.0 CONCLUSION

Based on the test results, it can be concluded that the METSAT AMSU-A2 S/N 108
antenna drive subsystem meets the AMSU-A specification requirements.

7.0 TEST DATA

Test data for the CCAs and the antenna drive subsystem is presented in the appendices as
outlined in the Appendix Index on the following page.

-10 -
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APPENDIX INDEX
Appendix Al .......cccoeveuvvnncnnn. Resolver Data Isolator CCA TDS
Appendix A2.........coooveuiivenennn. Interface Converter CCA TDS
Appendix A3.......cccovvvvnnn. Motor Driver 3-Hall Sensor CCA TDS
Appendix A4........ccoovvrvenene R/D Converter/ Oscillator CCA TDS
Appendix Bl ...............c.ce...... Full Scan Step Response
Appendix B2 thru B59............ Single Step Responses
Appendix B60......................... Cold Calibration Step Response
Appendix B61 ......................... Warm Calibration Step Response
Appendix B62......................... Scan Motion and Jitter TDS
Appendix C1..............ccoo....... Peak Pulse Load Bus Current Waveform
Appendix C2...........cccoeeaeennnn. Pulse Load Bus Current TDS
Appendix DI thru D6 ............. Gain and Phase Margin Plots
Appendix D7............ccovvven..... Gain and Phase Margin TDS
Appendix ElI ............cooeeen.ne. Operational Gain Margin Power Spectrum

Appendix E2.............coeeueenn.. Operational Gain Margin TDS

-11-
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TEST DATA SHEET B-6 (Sheet 1 of 2)

RESOLVER DATA ISOLATOR CCA (P/N 1334972) (Paragraph 6.6.7 )

Date:
SN

3T
d ; .
13244972 -1

6.6.7.1 Supply Voltages

Supply*

Measured Value (V)

Limits (Vdc)

Pass/Fail

+5V @D

+5.00

+0.25

P

+SV@U)

45.064

+0.25

6.6.7.2 Supply Currents
Steps 1 and 2:

Supply*

Measured Value (mA)

Limits (mA)

+3SV T

53 47

100 max

+5V (U)

214,00

400 max

Steps 3 and 4:

Supply*

Measured Value (mA)

Limits (mA)

+SV (D)

1.9

150 max

+5V (U)

. G4

30 max

* I =Isolated, U = Unisolated

6.6.7.3 Resolver Data

Bit No.

Pass/Fail

APIO- APBit0

P

API1-APBitl

P

API2- APBit2

4

API3-APBiIt3

|9

API 4 - AP Bit4

API5 - APBit5

API6 - APBIit6

API7-APBIit7

API8 - APBit8

APIO - APBit9

API 10- AP Bit 10

API11-APBit1l

API12- AP Bit 12

API 13- APBit13

o |-oo

6.6.7.4 Converter Busy Pulse

-Converter Busy Pulse

Measured Value (psec)

Limits (psec)

Pass/Fail

15.0

1445

+3.0

P

Al
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TEST DATA SHEET B-6 (Sheet 2 of 2)

RESOLVER DATA ISOLATOR CCA (P/N 1334972) (Paragraph 6.6.7 )

Comments:
| NoN&
Conducted by: _Z /18 / 7 7
| Date :
Verified by: 07/22/9
Date

Approved by: 7 _ g 5 /72 7
DCMC Date
IR TR R A A

Al
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19 Jun 97
TEST DATA SHEET B-13 (Sheet 1 of 3)
INTERFACE/CONVERTER CCA (P/N 1331697) (Paragraph 6.13.7)
Date: g !é[ q T
. CCA S/N: _ ‘
V331 €497-]
TR
6.13.7.1 Supplv Voltages o
Supply Measured Value (Vdc) Limits (Vdc) Pass/Fail
+5V (U) S. 00 +5V+0.05 f
+15V (D) 1S .09 +15V£0.15. ‘
-15V (D —\4-97 -15V+0.15 4
+5V (D) 5.0 +5V+0.05 £
6.13.7.2 Supply Currents
Step 1 (CP and API Low):
Supply Measured Value (mA) Limits (mA) - Pass/Fail
+5V (1) X6.70 70-110 P
5V 3. 40 1.5-5.5 4
+15V (D) 17.9¢ 15-23 r
-15vV. Q) 20-57 18-26 [
Step 2 (CP and API High):
| Supply Measured Value (mA) Limits (mA) Pass/Fail
45V (U) o - (¢S 40-70 f
+5V (@) 23 .9( 18- 30 f
+15V () 17-9¢ 15 - 23 P
-15V (D) 20.57 18 - 26 £
6.13.7.3 Amplifier Offsets ‘
Amplifier 'Mcasured Valbc (mV) ' Limits (mV) Pass/Fail
. AR! 0,14 0.040.15 f
AR2 ~0.10 0.0+2.0 d

AZ
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TEST DATA SHEET B-13 (Sheet 2 of 3)

mTERPACEJCONVERTER CCA (P/N 1331697) (Paragraph 6.13.7)

6.13.7.4 Subtraction and D-A Conversion _wmdermrag -, 3 0.00015
' - 2L S 9-to-9 4+ O.00060
Step 1: ' " _ /_,_go 00030 . -
Acrual Position (AP | Command Position (CP) AR1 Outpue™™ [ A/ Test Result
MSB LSB MSB LSB Voltage Required (VA [ (Vdc) Pass/Fail
00000000000000 0000000000000 0.00000<” / [i40.c0014
00000000000001 0000000000000 000061~ | |-0.000433 7
00000000000010 0000000000000 000122~/ |-0.0clo>6 4
00000000000011 0000000000000 000184 ¢ |-0-coléRd ¢
00000000000100 00000000000000 000245 </ |-0.0023l0 [
00000000001000 0000000000000 .0.00490 % ~o.00k741
00000000010000 0000000000000 -0.00979 % 0. 0047(4 P
00000000100000 0000000000000 -0.01958 | ¢.0l9700 P
00000001000000 0000000000000 -0.03917 % -0. 039572 .f
00000010000000 .__00000000000000 -0.07834 ¥ -0.079323 . L
00000100000000 0000000000000 -0.15667 3 —0.15882 f
00001000000000 00000000000000 -0.31334 & Z0.3178% f
. 00010000000000 00000000000000 -0.62669 & ~0.6359¢
00100000000000 00000000000000 " .1.25338 % 1.2723
01000000000000 00000000000000 -2.50675 £ -2.5447
10000000000000 00000000000000 -5.01350 * |-5-03%99 4
* Tolerance on output voltage is + 10% 1 0.00015
S 4 @.0c0 bo
Step 2: [5 T ", [ [po-0003C
Actaal Position (API) | Command Position (CP)*F"  ARI Output‘ Test Result |
MSB . LSB MSB LSB Voltage Required (Vdc) (Vdc) Pass/Fail
0000000000000 00000000000000 0.00000 —/ ]49. 000 14 P
00000000000000 00000000000001 0.00061 ~ /|40 00915¢ P
00000000000000 00000000000010 000122y / [Hdo.c0i390 P
00000000000000 0000000000011 0.00184 7 |A0.002¢03 £
00000000000000 00000000000100 0.00245 - 40.002628 e
00000000000000 00000000001000 0.00490 ¥ 40,0053
00000000000000 00000000010000 0.00979% ~ 140.0lelv0
00000000000000 00000000100000 0.01958 * 4g, 02.coR2
00000000000000 _ 00000001000000 0.03917 % 40.039916
~00000000000000 0000001000000 0.07834 % 40.019668 1
0000000000000 0000010000000 0.15667 % 4019914 P
0000000000000 0000100000000 031334 % | 40.31853 f
00000000000000 00010000000000 0.62669 % 39.63€53 £
0000000000000 00100000000000 1.25338 ¥ 4. 2727 {
00000000000000 01000000000000 2.50675 % 41. 5452 f
00000000000000 10000000000000 -5.01350 -5.¢049 £

-+ = * Tolerance on output voltage is £ 10%

Wy
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“TEST DATA SHEET B-13 (Sheet 3of 3)

MERFACE/CONVERT'ER CCA (P/N 1331697) (Paramph 6.13.7)

Stcp I: Sggh LQ
No Ell Change

Step2: Strobe High

E11 Change

Ell

E10

E10 Voltage
“El1Voltage

PinGltoPin7
DC Resistance

with Input CP Changes =~~~

6.13.7.5 Strobe Euncuon

with Input CP Changes

6.13.7.6 Amplifier Gain

easured Value (Vdc

0.21833
1. 4493

6.13.7.7 Ground Isolation

Measured Value (MQ)

Lavger than 11SHw

Comments:
NG NE
Conducted by:
7 EZY .»Jéf/
Verificd by: ,
Quahty Control InSpector
Approved by: MZ&M'—

DCMC

Pass/Fail
N A
imi de ass/Faj
- va'ﬁ
- .7 ‘
107-113 - _| —
Limits (MQ) Pass/Fail
>20 _L
3/¢/17
Date
/0/0/47
Daid /
e /PT
Date
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TEST DATA SHEET B-4 (Sheet [ of 2)

MO_’I’OR DRIVER 3-HALL SENSOR CCA (P/N 1331694) (Paragraph §.4.3)

SN

Date: 4/v1/9 7 -

V330494
6.4.3.2 Input Signal Offset

Step No. Test Results Limits
4 Ll mV 0.0 =1 mVde
6 ETEY 0.0 £1 mVdc
8 0.9 nY 0.0 z1 mVdc
Step No. Test Resistor Resistance Measured
13 E7-ES (R25) 3.)€K
E9-E10 (R52) 4.3k
E{1-E12(R33) 2. 40Kk
E13-El4(R33) S . 82K
E15-E16 (R42) 304K
E17-EI8 (R34) 4.3k

Step No. . Resistors Selected Trim Resistors
1+ R25 RNCSS T3IES
R32 ENCSSTHT5IES
R33 ANCSSI348IFS
R33 ANCSSIS2IES
R42 RNCSSIZNIFS
RS+ ARNCSSI422 FE
Step No. E Point Test Results Limits « Pass/Fail
19 Ei9 — 0. 0lnV 0.0 =1 mVdc r
E20 0. eV 0.0 :! mVdc P
E2l (. 04wV 0.0 £l mVde e

6.4.3.3 Motor Driver Operation

Clockwise Rotation:

Step No Test Results Limits Pass/Fail
2 s.00V +5Vz0.05Vdc [
S1-6 WA 70mAdc max 4
15.¢ely +13Vz0.15Vde 4
. 5mA 3.0mAdc max 4
-14. 9%V -15V0.15Vdc %
1§.5m} 25mAdc max (4
28.e3V +28Vv:0.5Vde g
S.6WmA 8mAde max 7
3 275V 400mVde max P
4 PEIET N Y 50mAdc max ¢
5 211 Wiy 50mAde max o




£AE-26693A ;
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TEST DATA SHEET B-4 (Sheet2 0f2)

MOTOR _DRIVER 37-HALL SENSOR CCA (PN 133 1694) (Paragraph 6.4.3)

Counter Clockwise Rotation: -
Step No. Test Results Limiis Pass/Fail
3 280 nV 400mVdc max e
4 3L En ) SOmAdc max 4
- H40. 0w N 50mAdc max d
6.4.3.4 Current Limit Test
Pd
Step No. Test Results Limits Pass/Fail
2 AL0 1 A 350-500mAde f
Comments:
- Nole
*
Conducted by: . ; "'f/!'l'l
Verifted by:
Approved by:
' A3
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10 Feb ¢
TEST DATA SHEET B-4 (Sheet 1 0of 2)
MOTOR DRIVER 3-HALL SENSOR CCA (P/N 1331694) (Paragraph 6.4.3) i
S/N:. _F&3 '
Date: = 4/17/97 o .
1331697 - -
6.4.3.2 Input Signal Offset e . o N
Step No. Test Results Limits _
4 j.4inY 0.0 £1 mVdc
6 l.oowy 0.0 +1 mVdc
8 j. 45w 0.0 £1 mVdc
Step No. Test Resistor Resistance Measured
<13 E7-E8 (R25) 2. 82K
E9-E10 (R52) 4.50k
E!11-E12 (R33) 2.10K
E13-E14 (R33) 3.80K
El5-E16 (R42) 2.\0K
E17-E18 (R54) 4,35k
Step No. Resistors Selected Trim Resistors
14 ~__R2 RNCSSY 2R0l FS
: ' R52 RNcS5I 453\ FS
R33 RNG35T2801F§
R53 RNCSSI37H)ES
R42 RNCSS5T2R0lES
R34 RNCSST#22lES
StepNo. |  E Point Test Results Limits Pass/Fail
19 EI19 - 0.05mV 0.0 £1 mVdc P
E20 4 0:.05W™mV 0.0 +1 mVdc P
E2] 4 0. 06 ™V 0.0 +1 mVde P
64.3.3 Mgtor Driver Operation
Clockwise Rotation:
- Step No. Test Results Limits Pass/Fail
2 45.00V +5V+0.05Vdc f
S2.4wmA 70mAdc max P
41507V +15V0.15Vdc v
- mA 3.0mAdc max ¢
-1%5 .00V -15V+0.15Vde 4
iSmA 25mAdc max ¢
428.04V +28V0.5Vdc f
6 ™ A 8mAdc max P
3 + 277V 400mVdc max [
K} 41. .\ mA 50mAdc max P
3 47.% v A 50mAdc max e
A3
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TEST DATA SHEET B4 (Sheet 2 of 2)

MOTOR DRIVER 3-HALL SENSOR CCA (P/N 1331694) (Paragraph 6.4.3)

Counter Clockwise Rotation: ~

-

Step No.—| - - -Test Results — : Limits Pass/Fail

3 JsonnV 400mVdc max P

4 37.1nA 50mAdc max i

5 32 PN 50mAdc max ¥

6.4.3.4 Current Limit Test

Step No. . Test Results Limits Pass/Fail

2 450 mh 350-500mAdc P

| Comrflcnls: [\]0 N({

Conducted by:

Verified by:

Approved by:

A3
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TEST DATA-SHEET B-5 (Sheet 1 of 3)
R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Paragraph 6.5.7)
Date 3& C/ 97
CCA SIN___ :
) 37 T394-2 .
65.7.1 e-Te '
~
Step 2: RO
Supply Currents (Without Uum)
Supply (Vdc) (Baseline) Measured Value (mA) Limits (mA) Pass/Fail
(Without UUT) . -
+15 2.06 0-1 f
-15 ~-0.23% -1-0 f
+5 0.06 0-1 £
Supply Voltages (Without uuT)
Supply Measured Value (V) Limits (V) Pass/Fail
+15V (D |5.02 +0.50 f
.15V (D -15.02 +0.50 r
+5V (@D 5 03 +0.25 P
Ste;; 6: o
Supply Currents (UUT Installed)
Supply (Vdc) Measured Value (mA) Difference (mA) Limits (mA) Pass/Fail
(UUT Installed) (Measured - Baseline)
+15 32,20 32\ 20-40
-15 YR, - 37.5 -30--50
+5 o(.76 st£.70 30-70 P
6.5.7.2 Supply Voltages (UUT Installed)
Supply Measured Value (V) Limits (V) Pasleail
+15V () \S.cl + 0.50 P -
15V (D -14.97 +0.50 P
_ +5V Q) G.02 +0.25 P
6.5.7.3 Oscillator Freauency. Duty Cycle, and Output Voltage
Pa.ra.métcr Measured Value Limits Pass/Fail
Frequency J{le vz 1550-1650 Hz F
Duty Cycle 51.7 %0 45-55 % £
Output Voltage .03V 7.6-8.4 Vrms P
AY
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TEST DATA SHEET B-5 (Sheet 2 of 3)

R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Paragraph 6.5.7)

6.5.74 R-D Converter Operation

) Step 13

Bit Number/ cw ccw

Bl Test Fixture Label Pass/Fail
API 0/1
API 12
API 2/3
API 3/4
APl 4/5
API 5/6

_API67 .
API 78
API 8/9
API 9/10
API 10/11
API 11/12
API 1213
API 13/14

Converter Busy

N R A R R

’ St;ep 2:

RS
(E10)

Measured Value

(Vdo)

Calculated Value (Vdc) *
CCA -1 Assy

Calculated Value (Vdc) *

Pass/Fail
CCA -2 Assy ’

CW Rotation** 1.557 +) N () 790 r

CCW Rotation** — 1. 34( ) N/ A &) .790 P

* Signal level function of test and calibration gain resistors. Record calculated value and measured value. Measured
value shall be within 10 percent of calculated value. The cquation is as follows:

'\ zZ0 . g
| D hrrgmmsr V= 2015 )_1«% 2 - )ssfEX
"’& 2 B=2-9 ey =ik
e wna_{.m' = 1.790Y
6575 AmplifierGain | Al 7:;,,,;_1;,___
PES-RS Measured Value Limits (Vdc) Pass/Fail
(Vdc)
PES = +0.300 Vdc LS 1.00t01.30 f
PES = -0.300 Vdc 1. oLY 1.00 to 1.30 f
6.5.7.6 Dirgctjgn Control Signal
DIR CNTRL Measured Value Limits (Vdc) Pass/Fail
(Vdc)
CW Rotation 5. 0t0V 451055 P
CCW Rotation C.32V 0.0 to 0.4 f
, A
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R 19Jun 9
TEST DATA SHEET B-5 (Sheet 3 of 3)
R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Paragraph 6.5.7)
6.5.7.7 tch Filter Frequency Response
Frequency Measured Value (Hz) | Calculated Value (Hz) * | Calculated Value (Hz) * | Pass/Fail
o ' CCA -1 Assy - CCA -2 Assy
AR3 Notch NTA N/A NI N/A
AR4 Notch \ 1 |
AR5 Notch ¥ J N v

* Notch frequencies shall be within £3 percent of values determined by test and calibration resistors. Record calculated
and measured values.

Comments: N a N %

g

Conducted by: __M.Jii_ 8/ 24‘(7 -
Test En Umcer Date
R

Verified by: £ 15 57
Quality Control Inspector Date _—

Approved by: - 11=i9- 57
DCMC Date
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AE-26002/2E

20 Oct 1998
TEST DATA SHEET 7 (SHEET 1 OF 4)
3.4.5.5: METSAT Scan Motion and Jitter Test
Test Setup Verified: 9@ Shop Order No._335 /& 5~
Signature
Step No. Description Requirement Test Result Pass/Fail
7 -- Stepping Slewing
<8 sec period per Figure 25 <& sec .F
9 Scene 1-2 <42 msec rise time per Figure 26 39.06 S |* P
3.33° step
< x5% jitter per Figure 26 * 069/ 5 r
< +4% overshoot for 19 msec . 2.0% r
10 Scene 2-3 <42 msec rise time per Figure 26 39,06 » S Vad
3.33° step
< 5% jitter per Figure 26 * /0467 P
< +4% overshoot for 19 msec AOD% P
11 Scene 3-4 <42 msec rise time per Figure 26 o, Fm Sl F
3.33° step
< +5% jitter per Figure 26 0,873 ~
< +4% overshoot for 19 msec rA F
12 Scene 4-5 <42 msec rise time per Figure 26 38 285 Se= P
3.33° step
< +5% jitter per Figure 26 * /o S 4T P
< +4% overshoot for 19 msec o5 It
13 Scene 5-6 <42 msec rise time per Figure 26 Y/, 02 w1 Sec F
3.33° step
< 5% jitter per Figure 26 t /482 »r
< +4% overshoot for 19 msec o0 P
14 Scene 6-7 <42 msec rise time per Figure 26 37,5 m Sec P
3.33° step
< +5% jitter per Figure 26 22,092 r
< +4% overshoot for 19 msec .0, r
15 Scene 7-8 <42 msec rise time per Figure 26 32.04 wSeec Vad
3.33° step )
< 5% jitter per Figure 26 z Lo/ r
< +4% overshoot for 18 msec 2% P
16 Scene 8-9 <42 msec rise time per Figure 26 37. 08 » Sec ~
3.33° step
< 5% jitter per Figure 26 PP XA P
< +4% overshoot for 18 msec 0.0 r

Pass =P
Fail=F

B2




AE-26002/2E

20 Oct 1998
TEST DATA SHEET 7 (SHEET 2 OF 4)
3.4.5.5: METSAT Scan Motion and Jitter Test
Step No. Description Requirement Test Result Pass/Fail
17 Scene 9-10 <42 msec rise time per Figure 26 0,23 3 Sec P
3.33° step B
< 5% jitter per Figure 26 t /.¢é/% P
< +4% overshoot for 19 msec 0. 0%% r
18 Scene 10-11 <42 msec rise time per Figure 26 H/, 8 2 Seoe P
3.33° step )
< +5% jitter per Figure 26 /. 74%% r
< +4% overshoot for 19 msec 0.0, P
19 Scene 11-12 <42 msec rise time per Figure 26 Y/, 4/ mSere P
3.33" step
< +5% jitter per Figure 26 t/38% r
< +4% overshoot for 19 msec 0.0% P
20 Scene 12-13 <42 msec rise time per Figure 26 39, & ¥ »1See lad
3.33° step
< +5% jitter per Figure 26 z /o2 P
< +4% overshoot for 19 msec 0% Vs
21 Scene 13-14 <42 msec rise time per Figure 26 %/, 8 s Sec r
3.33° step
< £5% jitter per Figure 26 + 0l % Ve
< +4% overshoot for 19 msec 2. 025 d
22 Scene 14-15 <42 msec rise time per Figure 26 39 08rm1Sexc s
3.33° step
< £5% jitter per Figure 26 +/,972; F
< +4% overshoot for 19 msec o-2Z r
23 Scene 15-16 <42 msec rise time per Figure 26 4,02 mSec | P
3.33° step ,
2 < 5% jitter per Figure 26 +/.32% r
< +4% overshoot for 19 msec 0.0% r
24 Scene 16-17 <42 msec rise time per Figure 26 4/, %/ S P
3.33° step
< 5% jitter per Figure 26 R i
< +4% overshoot for 19 msec 0.2% s

Pass =P
Fail=F

Pel



AE-26002/2E

20 Oct 1998
TEST DATA SHEET 7 (SHEET 3 OF 4)
3.4.5.5: METSAT Scan Motion and Jitter Test
Step No. Description ~ Requirement Test Result Pass/Fail
25 Scene 17-18 | <42 msec rise time per Figure 26 4/, H/u1 Semc. P
3.33° step '
< 5% jitter per Figure 26 t .55% s
< +4% overshoot for 19 msec 2-02; P
26 Scene 18-19 | <42 msec rise time per Figure 26 %/, & suSec P
3.33° step a
< +5% jitter per Figure 26 t 0,893% ~
< +4% overshoot for 19 msec 0% P
27 Scene 19-20 | <42 msec rise time per Figure 26 #0, 62 m Sere r
3.33° step
< +5% jitter per Figure 26 */,/5¢2 P
< +4% overshoot for 19 msec a0z r
28 Scene 20-21 <42 msec rise time per Figure 26 ¥, 02w Serc P
3.33° step _
< +5% jitter per Figure 26 * ) 3722 P
< +4% overshoot for 19 msec 0. 0% r
29 Scene 21-22 | <42 msec rise time per Figure 26 B/, ErmSec r
3.33° step
< +5% jitter per Figure 26 EYAx- 53 P
< +4% overshoot for 19 msec 0.09%, P
30 Scene 22-23 | <42 msec rise time per Figure 26 W), 4 e S r
3.33° step ,
< +5% jitter per Figure 26 */48% r
< +4% overshoot for 19 msec .07, r
31 Scene 23-24 | <42 msec rise time per Figure 26 39 ¥ ¥mSec r
3.33° step
< +5% jitter per Figure 26 2 /.58 I
< +4% overshoot for 19 msec 8. 0% r
32 Scene 24-25 | <42 msec rise time per Figure 26 Y} Y 31 Sec Fad
3.33° step
< +5% jitter per Figure 26 *t /7% IS
_| < +4% overshoot for 19 msec 2.0% r
Pass =P
Fail = F
Be2



AE-26002/2E

20 Oct 1998
TEST DATA SHEET 7 (SHEET 4 OF 4)
3.4.5.5: METSAT Scan Motion and Jitter Test
Step No. Description Requirement Test Result Pass/Fail
33 Scene 25-26 | <42 msec rise time per Figure 26 41 5w Semc P
3.33° step
’ < +5% jitter per Figure 26 t/)92% [
7 < +4% overshoot for 19 msec 0% s
34 Scene 26-27 | <42 msec rise time per Figure 26 40,23 3y Sec P
3.33° step o
< 5% jitter per Figure 26 z,.8¢% P
< +4% overshoot for 19 msec &.0% P
35 Scene 27-28 <42 msec rise time per Figure 26 $], B Serc Vs
3.33%step
< +5% jitter per Figure 26 2/ 472% L
< +4% overshoot for 19 msec 2.0 Vet
36 Scene 28-29 - | <42 msec rise time per Figure 26 Bl S P
3.33° step
< £5% jitter per Figure 26 2/,48% 7
< +4% overshoot for 18 msec C.2% [t
37 Scene 29-30 <42 msec rise time per Figure 26 YO, 2338 F
3.33% step
< +5% jitter per Figure 26 2/ 805 P
< +4% overshoot for 19 msec 0.0% r
38 Scene 30- <0.21 sec slew time per Figure 29
Cold Cal <O 2/ S F
35.0° slew < +5% jitter per Figure 30 ct 822 P
(74
39 Cold Cal - <0.40 sec slew time per Figure 31 '
Warm Cal < 0. 4052 il
96.67° sle 5% jitter per Figure 32 —
Pass =P
Fail=F
L4
Unit_ /33/2¢¢0—Z-L 7 Test Engineer:_’<9_7_3_£t/
593 \
Serial No.._ /0 & Quality Assurance: \% /
Date: ‘// i /? 7 Customer Representative )¢ d’/
7= 7 &7z

B6 2



/=2

26/87/% P28
o8

! !
’

WAM%M ; \\\\\ eny)
V7 kg gsel

|
|

- T

EESECEEEE
R Sl AT IR e AT

CAw W o) TUFDade il P RO d ok SRt S e

SR la Lot i S E S K

D8 hE d
DTGIdt 2
L wetan) yead GTd N8Y

SIS

87 NS
L T-F-0CIFIEEN [ M
RI/SEL 95

A el

R

R DS e o T

WU T P
=l

1

Cade oy on g S g bumul 2 oS ARS8 il igern
'
i

A 5 B4

% A R R
>

a1 -

-
-

”. il =1=FY]

e~

P S i T R

PR S——— O

e, KK

e PR AR T DT G B

e e I T R RN AN T AL KT e
N "

- . ]
e et s DS - AN AT e W T R L
. . -

e it .t

o N ‘..,A.uvm-mm:ﬂreé‘»!!‘a;e!ﬁ‘.’.e;—!ﬁ‘f&“-é.T o e

b

! i
H i
: i
- L

;
t R
t |
: i
]

NANWGEQD "2=AV

freim e e ce e

!

i
'
i
f
-+
¢

- Sy vy vy T

|

i
L

X

I A

{
i

'
! |
i

]
_ [ Awor N sy YA

des -

‘ i

: ! . ’
A _ ! !
! I !

i ! i
S SR i

Wwege0o "Ov=A

0>
(U E

o'

3)

.
U-,q. Gyh-——. N
—(0 =

>
$

<,:\
X
Q
D
s

{

Q1
.

OE
Q
-

b et e ok e
.,
>
t

LIRS
<0

-0 OFE
O <Q

o 0
x>

ON =
(.O ] }" [



I

TEST DATA SHEET 8

3.4.5.6: METSAT Pulse Load Bus Current

AE-26002/2E
20 Oct 1998

Test Setup Verified:

£ é/ Shop OrderNo._33 5 /& 5

Signature

3.4.5.6: 28V Bus Peak Current and Rise Time Test

"

Step No.

Requirement

Test Result

Pass/Fail

4

< 2 A peak any place in the scan

/7

> 70 psec rise time, 3.33° step

 4.34 e S

> 70 psec rise time, start of WC slew

2.43 n Sec

5
6
6

> 70 psec rise time, end of WC slew

2.34 3 Src

lD
L
/7

Unit: /337200 -2 -IT.

Sgria) No.: /&(

. 97‘
Quality Assurance: @

Test Engineer: @ﬂf;’/

Pass =P
Fail=F

N
Date: "‘/ 4'7/? 7
7 7

<2z



/d N=d5/1: 214

P aro.N

&Q\M\’\
R AR £ ST W | 7 -%-0opIsst _&w
] . e n s2) -\ﬁ\%\" sX Loy P2 AR A )
447 EQNWVWW TERIAIIL pe2 L VI 25y ED 8. 55¢ 194
zH Boml g AXPX>A
L oH \ .

M= IT d9TT

wu - e+ e e “.“,, m.:;.‘....“.. - . ..‘i‘.l. e 4_| e l_.. n ]
m .“"”P_. - b m.——... . 3 .“,. “ONBI
w w — .u _v » i 3 m [ 13 b
". ﬂm. ; y e [ |
i Lo i ' _.. ) i

I

i

H

)

{

!

—— e = e e v e el e

I A SRS DO




2d

h%\m\m\. rHTT

s

5
gom o e s
¢ i H
: l i
! . )
' b H

N\
mawﬁ 3 \.\.\mk\ﬂk&wV

— =

(aFeg 252/

B3 90T

11 =B ‘=27
8:StE M
52/ kel oseyy WED

—_
. !
m '
A [ » . 4 4 | >
\ ) ,
) JE . ‘
1
. b 4
'

%]
1«
)
1l
'
ln
X
1
Q
%
~
S ; |

U U G SO W

TV 3t
g el

;
i
N
|

[
i
“——.—
[

zH Bon

_8os I A%
T F-00UIEEl Y
877888 104

S AXP>d

|
t
N
i
H

1 . N
Sl

N

. : i 2
0508y
. . 4 .

S
3

e em e a= pemr v e e e

S L R

y ! :
L Fl
e i

>
ey
.




£c 127979 7

g . , 80/ 1%
N \ -\\n! \0$.M
mv.oua, ’ Z ~ < L7-Z 0oy €l

_89/8£5 ' Ys
S AXP>d

| 024~
1

gn*hﬁ. \\“M\Q«M\..{Kxﬂq A52/ L5=/ S\.\K&v&\ X L 754 w8
S 12 4921 zH _Ben

1

H } i
| I S . O . . T

!

P T S . ,

—

‘

'
]
|
v

5
Pob
|
T

Ban

S P S




AL

T2/

s

! .
. . 3
B s e,
1
. .
i .

.
R .
» *
+
L. - -
PTG
r . —
¢ . i
' i i
: ‘ i
: 1
: | 3
.
SN :
B
i
'
3o .
! H |
y :
| 1 \
. H
' . H
. . [}
. -
3 . &
X .
- 1
! 4
. i
3 ‘ : -

@,

- SO S e Sy
. ” , T
» + . . i » ~ 3
' i o | 1 : o
» ' .».. m.. . W - + T 1 = m [ P ﬂ
' . 1 . 4 :
. ‘ i . 3 ) ' [T
] _ . .
) v i \ ‘ V ! \ } P
| i

I Vu.vov

!
!
-
!
y

u\A\N.\\ LX<, 7
A 252/

k= dagl

_.‘.r‘\‘,‘ v

WSIFI =S8 S/N -8/
[ S ) H ’ . ; I i ' i '

U

17~ d%2 e
RSHE 4
\Nmm.h VJ\.\&GN\.\ Uwﬁwﬁ\ .S..xhu@

zH Bo—T

]
‘

) mwmﬂmm -

nna:

L e i T RIS

R0/ . A

LI-V-00¥ISEl Mo

_87/.555 9%
S AXPX A
P .

L Q24—

'
[

0
Y]
a

1)
0
0
L
o

S ] 1 [ RE— e
=0
«O

DLW

Ol
0>

-l

—

e
0
o

——— 4

*
w(l
v

0 =«
X> 4

il

L

O— O
mfmt
Rt

a



sd 18 7dDY1 12/
BIShE YU
232 wrbary/ SsEYL w128

P ALy =Y
\“Q ..\\X\NJN wu.\

e FE HIET

XY V7 e i

s

zH Bo-

S

]

b

|

P

[

N

[
\
4

1E 4927 Z“H Bon
SE T S T A B T U 0 S S s St Y S SR O

T NS B _ Cald vt _ P

A U " I R ! Iy

g SIS P R PRGN Y B LR U TR S U SO s RCURN N li.l =

i p T _\/ S B B ! b

[ : A T B S ! P

T _F_rT%L.,F§f34:.%r~Tr; Lo By
o ! A N Y ; S ! w“
T . A U S P - ! !
b S T T S N _\ P
e R U R A T R ] Q

! T P oo \ -

. S L T B SR T B B j ]
o e R .

apP E¥g "E1-—
zZH SZ20 "Sv=

PYR

1 T-p-007/£€/ \\«N\

&Nﬁﬂm@%
S AXP>

Lyolo24—
O

e

b

Lo o
dobhd s
S

T T S

Lo 1“ aspouUd
S

veer e vmm w s mee ew g oem mee

| “»hG.Gr
4SHY a2 W

=0 A
X



> /€LY T P A
CoN- 1 A2/ ENED EIHE L
&3 stz 259/ s/ VP.\V\.\&M\,\ UWN\Q\ v s 2L

801,58
I T-7-00F/ S8 (M
B2/SES 195

zH Bon g AXPxd

2 YT Y
.x ml.:

e do2l

' e e e s d - L e e . -
| b
w i { 3 . . 3 oo i n DNR.II.
_ : | -
,_ B i 3 i [ ' ) ] i i
Wv YT v 3 0 i W I S ] m e w -
” i . ) ] . _ | S '} 1} t ' w i b |
! ! P f
§ v ’ i ' 4 1 [ ] » | ] + [ ~
; ; ,_ oy ! mWD
Y & ». 4 ] e . . J.
| SRR B
; i __ A
. | AT i
; vl iTEso
_,_ v ] ” o + v l\h\l.l.l‘lr . . o 3 N b ’ ] « b 4
. ' i [ S Q_w\,n*\“ o= \\W.f.\ﬂ/\\ \Q%\.,.Hnu\m\.\ :\.m.vt Nﬂ“‘\&. _ N "
._ » » + m R} 0 ] N ' 4 : . . . 1 . v . ” _ [ T w
b - b e e e e e el e e e b A
dS3d 3

>—=0O

XTI
Ui «0

X D=0
n>-1

C
0

e e ae

[T S R

e mmee e

: T
QD G- === ping -~ —

T A e e T
. f : .

PR SO U T
i N

i N .

T T R
i i H

-
| |
Lo _ |
AT N i 1.
A | .__ ! m |
o " g . M : !
T ! A ! w | 2l
bl . - T . 1
t T H | i FR S ' ”
T _ i “ _“
K ' 1 [T I I i i )
' ! ' PO S . { P o
. A b - e e b b b ek [ } —rL C L
e BN



AE-26002/2E
20 0ct 1998 |

TEST DATA SHEET 9
3.4.5.8: METSAT Gain/Phase Margin Test

Test Setup Verified: '{9@?{?/

Shop Order No._335 /65~

Signature

3.45.8 Step 12: Gain/Phase Margin Test

-

Requirement Test Result Pass/Fail
1 /3,58
12 dB minimum 2 73,58 7
3 /3. 4%
1 c4s ¢ _
25 degrees minimum 2 4 /S F
3 64/9?
Pass=P
Fail=F
Unit_/33/Z2 002 Test Engineer: <9 %‘fv"/
(1l>~g>
Serial No._ /O & Quality Assurance: \2®
Date.__“*/7 ?/"“ ? _ Customer chrescntatjv@
7 - T ) =m0
B4

P7
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AE-26002/2E

20 Oct 1998
TEST DATA SHEET 10
3.4.5.9: METSAT Operational Gain Margin Test
Test Setup Verified: _ 52X 0w ot Shop Order No. 335 /& 5
Signature
3.4.5.9: Operation Gain Margin Test
Step No._ Requirement Test Result ) Pass/Fail
R58 Resistance (Kohms) /8264 L
Test Pot Resistance (Kohms) 2 %40, 877 K
3 3. 825 5
12 1 78, /2 Hz
Oscillation Frequency (Hz) 2 77.73 H7 F
3 27: 73 A2
1 72.85/8
16 | Gain Margin, 8 dB minimum 2 7.87A44 »
3 7. 4444
Pass=P
Fail=F
F
e
Univ_/33 /RO -2-T 7 Test Engineer: A9
Serial No.:_ M g/j _ Quality Assurance@
Date: l‘f/z'z'/ ?7
&2
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